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Abstract: 
An earthworm is a soil living organism and seems in soil. It helps to make the soil more nutritious and 
used as an organic fertilizer. So earthworms are called as best partner for the soil and the farmer. This research is 
concentrated on earthworm analysis. The records are collected from web of science database for the period of 
2007 - 2016. Total number of publications collected for this study was 3939. Composting with worms is called 
as vermicomposting. It is a good way to dispose all organic wastes, such as vegetable and fruit peelings. By the 
vermicomposting, the wastes are converted into nutritious by earthworm. In every home, wastes are converted 
into this vermicomposting the home and the city are clean. And it maintains the country very clean and protects 
the surrounding clean. And it may use for the terrace garden and home garden plants. This compost is a green 
way for organic vegetables, fruits, flowers and soil.  Most of the agricultural universities, give the awareness and 
training program of vermicomposting to the farmers. And now- a-days the farming based on vermicomposting 
has been developing.  
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Bibliometrics: 
Bibliometrics is derived from Latin/Greek Word which means Biblio – ‘Books’ // Metrics– 
‘Measurement’. Bibliometrics is used to denote the application of mathematical and statistical methods to book. 
This is also called as a quantitative analysis. The historical review expresses that F.J. Cole and Nellie B. Eates 
presented the first recorded study on “Bibliometrics” in 1917 in science progress. Hulme was the first person to 
use the expression ‘statistical bibliography’ in 1923. In 1969, Pritchard was a first person used the term 
“Bibliometrics”. He denotes the “application of mathematical methods to books and other media of 
communication”.  
Literature review: 
Exotic earthworm invasion of northern forest soils in North America can affect soil C pools.1 The 
common earthworm Aporrectodea caliginosa survives drought by forming estivation chambers in the topsoil 
under even very slight reductions in soil water activity.2 Earthworm- eating spiders belong mostly to larger sized 
species dwelling near the ground in woodlands and grasslands. Since earthworms have high protein content, they 
could be a welcome supplement to the spider's insect diet.3 Compared to most laboratory animals, earthworms 
are simple to care for and require little space. Thus, they are practical subjects for simple nutrition studies. Those 
earthworms most suited for nutrition studies are Lumbricus rubellus and Eisenia foetida, the com - mon red 
worms used for fishing.4 Earthworms are among the world's most important ecosystem engineers because of 
their effects on soil fertility and plant productivity. Their dependence on plants for carbon, however, means that 
any changes in plant community structure.5 Vermicomposting is being seen more and more as a way to help our 
environment and reduce waste. The City of Oakland in California has a recycling program expressly for food 
waste. (It supplies the bin and you supply the organic garbage.) The City of Vancouver in British Columbia, 
Canada, supplies residents with worm bins and even has a hot-line you can call to find where to buy worms. 
Spokane, Washington post’s information on how to get started composting with worms to encourage residents to 
try this environmentally friendly way of disposing of garbage.9 
 
 
Limitations: 
This research is focus on earthworm analysis. The records are collected from web of science database for 
the period of 2007 - 2016. Total number of publications collected for this study was 3939. 
Data analysis: 
“Bibexcel” a popular toolbox was used to analyze the data of this earthworm research. Bibexcel was 
developed by ollepersson, inforsk, Umea univ (Sweden). This software is intended to assist a user in analyzing 
bibliometric data or any data of a textual nature formatted in a similar manner. 
Objectives of the study: 
➢ To examine the  Authorship productivity 
➢ To identify the  Publication Year list  and Document Type 
➢ To determine the  Highly Productive Journals  
➢ To indicate the  Language wise Distribution 
➢ To find out the application of Zipf law & Lotka’s Law 
➢ To ensures the  h- index and  country collaboration 
➢ To assures the citations and partition map 
Authorship productivity: 
The total number of articles gathered from web of science database was 3939. In bibliometric 
analysis, authorship productivity obtained an important role of work.  Mainly, it used to analyse the number of 
articles produced by a single, two and multi authors. Here the percentage of articles also calculated. 181 articles 
were developed by a single author (i.e.) 4.6%. Added to that, 543 articles were developed by the combination of 
two author (i.e.) 13.8% and 771 articles were developed by the three author collaboration (i.e.) 19.6%. Thus the 
output shows that the three author contribution is more than other. Collaboration of author makes the research 
very broad in manner and informative one than the single performance in research work. And it also makes the 
research easier.  Thus, authors are interested in doing research collaboration with other.  
 
 
 
Table 1 - Authorship  Productivity 
S. No. No. of Authors No. of Articles % 
1 Single 181 4.6 
2 Two 543 13.8 
3 Three 771 19.6 
4 Four 735 18.7 
5 Five 631 16.0 
6 Six 420 10.7 
7 Seven 291 7.4 
8 Eight 133 3.4 
9 Nine 91 2.3 
10 Ten 46 1.2 
11 More than ten authors 97 2.5 
Total 3939 100.0 
 
Year wise publication list: 
The ten years from 2007-2016 can be taken for the bibliometric analysis of earthworm research.The 
number of publications in the field of earthworm was growing sequentially from the year 2007 to 2011. There 
has slightly variation in a growth of publication between the years 2012-2016. The full details of year wise 
publication is shown in the below table-2.  In the year 2011 the number of publication produced was 426 but in 
the next year 2012, the number of publication was only 393.  It shows the number of publication was decreased 
compare to the last year. And in the next year 2013 the number of publications was raised as 412. In the 
Publication Year List (2007-2016) more number of publications was produce in the year 2016 (i.e.) 491. 
 
Table-2  Publication Year List (2007-2016) 
S. No. Publication Year No. of  Publication % 
1 
2007 312 7.9 
2 
2008 326 8.3 
3 
2009 361 9.2 
4 
2010 377 9.6 
5 
2011 426 10.8 
6 
2012 393 10.0 
7 
2013 412 10.5 
8 
2014 423 10.7 
9 
2015 418 10.6 
10 
2016 491 12.5 
           Total 3939 100.0 
 
Document type: 
In the earthworm analysis, 9 document types were found. The 4096 publications were produced in the 
topic related to earthworm; most of the research society chooses the "Articles” to publish their researches (i.e.) 
3673 records were articles. The second largely used document type was “review” of 166 records.  Sometimes the 
research work presented in the “Proceedings Paper” has 146 records. Table- 3 shows the Document type, 
Table-3 Document type 
S. No. Document Type Record 
1 
Article 3673 
2 
Review 166 
3 
Proceedings Paper 146 
4 
Meeting Abstract 68 
5 
Editorial Material 12 
6 
Book Chapter 11 
7 
Correction 11 
8 
Letter 6 
9 
News Item 3 
 
Total 4096 
 
Highly Productive journals: 
Related to the earthworm analysis, 3528 sources were used.  The maximum number 195 records were 
produced by “Applied Soil Ecology” and then “Soil Biology & Biochemistry” produced 181 records. The third 
highly productive journal was “European Journal of Soil Biology” with 141 records. The full details of Highly 
Productive journals is shown in the below table-4. 
Table 4- Highly Productive journals 
S. No. Source Journal No. of  Records 
1 
Applied Soil Ecology 195 
2 
Soil Biology & Biochemistry 181 
3 
European Journal of Soil Biology 141 
4 
Environmental Pollution 108 
5 
Pedobiologia 106 
6 
Ecotoxicology And Environmental Safety 103 
7 
Chemosphere 101 
8 
Bioresource Technology 72 
9 
Environmental Science And Pollution Research 71 
10 
Environmental Toxicology And Chemistry 61 
 
Language wise distribution list: 
The full details of language wise distribution list is shown in the below table-5. English is a language to 
communicate all of the learned society throughout the world. Other languages are still not reached that highest 
place. Most of the researchers want to present a paper in the English language. If we see in the below table, we 
can understand this truth. 3845 articles were produced in the English language and Portuguese language takes the 
second place of 36 numbers of articles. If we compared the both English and Portuguese language there is a huge 
difference in number of articles produced in each language. 
Table 5- Language wise Distribution 
S. No. Language No of Article % 
1 
English 3845 97.6 
2 
Portuguese 36 0.9 
3 
Spanish 21 0.5 
4 
Russian 10 0.3 
5 
German 8 0.2 
6 
French 7 0.2 
7 
Chinese 5 0.1 
8 
Polish 4 0.1 
9 
Japanese 2 0.1 
10 Italian 1 0.0 
Total 3939 100 
 
Application of  Zipf law: 
Zipf law explains that which keyword was used number of times. Total Keywords used to search 
Earthworm was 17575. The “Soil” is a keyword used frequently of 526 times to search the Earthworm and 
followed that “Eisenia-Foetida” was used to search of 383 times. The keyword “Oligochaeta” used in 300 times 
and the main keyword “Earthworm" was searched in 203 times. It takes the ninth place only. The full details of 
Application of Zipf law is shown in the below table.  
Table-6 Application of Zipf Law 
S.No. Keyword No of times used 
1 
Soil 526 
2 
Eisenia-Foetida 383 
3 
Oligochaeta 300 
4 
Toxicity 295 
5 
Growth 273 
6 
Lumbricus-Terrestris 268 
7 
Organic-Matter 234 
8 
Heavy-Metals 206 
9 
Earthworm 203 
10 
Lumbricus-Rubellus 192 
Total  Keywords used in Earthworm 17575 
 
 
 
 
Image-1 
Zipf Law 
                
The highly searched keyword (i.e) “Soil” occurs a lot of times and it is in first place and the less number 
of searched keyword occurs last. This shows that the few keywords are used frequently for searching and 
remaining keywords are used very rarely. So in the image -1 the graph starts in high position and ends with 
ground.11 
Lotka’s law: 
The main concept of this law is “maximum number of articles are done by minimum number of author”. 
This law states that the individual author contribution in the No of publications. Most of 49 publications were 
produced by the author “Csuzdi C”. The 31 publications were produced by “Van Gestel CAM”. Total number of 
authors participated in the earthworm research is 4850. The full details of Application of  Lotka’s law is shown 
in the below table-7 
Table 7- Lotka’s Law 
S.No. Name of the Author No. of  Publications 
1.  Csuzdi C 49 
2.  Van Gestel CAM 46 
0
100
200
300
400
500
600
Series1
3.  Morgan AJ 46 
4.  Holmstrup M 44 
5.  Eisenhauer N 44 
6.  Hodson ME 42 
7.  Decaens T 39 
8.  Capowiez Y 39 
9.  Dominguez J 38 
10.  James SW 37 
 
Author’s h-index: 
Bibexcel tool is used to identify h-index of authors.  500 authors contribute research in earthworm from 
2007 to 2016. The research output is 4631. With the author field, the .doc file is created. The total number of 
times the article is cited is identified with the command ‘tc’ and jn1 file is created. Select .jn1 file, type 2/3 ‘The 
Box’ and run Edit out files/Select columns. The result is .col file. The command, ‘Run Analyze/h-index’ 
produces the outcome i.e. hdx file. This can be opened in excel format. Below Table 8 shows that Scheu S 
published 36 research articles, with the h-index of 20. The researcher received 807 citations of 20 articles.  But 
his total citation for his 36 publication is 955. The highly prolific 10 scientist’s   h-index, citation counts, citation 
total sum of h-index are shown in table 8.  
 
 
 
 
 
 
Table - 8 
h- index score for Highly Productive authors 
S.No Author h-index 
Citation sum within 
h-core 
All citations All articles 
1.  Scheu S 20 807 955 36 
2.  Eisenhauer N 19 777 932 44 
3.  Capowiez Y 17 498 654 39 
4.  Suthar S 16 611 772 35 
5.  Holmstrup M 16 529 723 44 
6.  Hodson ME 16 696 883 42 
7.  Dominguez J 16 559 719 38 
8.  Morgan AJ 16 560 735 46 
9.  van Gestel CAM 14 329 580 46 
10.  Reich PB 14 488 545 23 
 
Country collaborations: 
Trend of Collaborative research is increasing among countries. In the earthworm research, the total 
number of collaborations is 1723. And 105 countries are involved in collaborative research.  India got the place 
of twenty second in counry collaboration. India has highly collaborated with USA in the number of 16 times and 
South Korea with 13 times. India has also done a collaborated research with Peoples R China (4), Italy (4), 
Mexico (3), Taiwan (2), Portugal (1), South Africa (1), Switzerland (1), UK (1), and Vietnam (1) and so on. The 
authors are willing to produce the paper in collaboration with other country. The top ten collaborative countries 
are given below. 
 
 Table – 9 Countries Collaboration 
 
S.No Country Collaborative Country No. of Records 
1.  Peoples R China USA 45 
2.  Germany UK 37 
3.  UK USA 30 
4.  Spain UK 29 
5.  France Germany 27 
6.  Spain USA 26 
7.  Germany USA 26 
8.  France USA 25 
9.  France Vietnam 23 
10.  Colombia France 23 
 
 
 
 
 
 
 
Image - 2 
Countries Collaboration 
 
In the above Image, the highly contributed countries in the title of earthworm (i.e.) USA, Peoples R 
China, France and India are shows in Big circles and the lowest contributed countries (i.e.) Japan, South Korea, 
Poland are shows in small circles. Next, the highly collaborative countries (i.e.) USA & Peoples R China, 
Germany & UK are represented and connected by thick lines and the lowest collaborative countries (i.e.) France 
& Denmark, Netherland & Canada are connected by light lines. The number of collaborations of country is 
shown in between the lines. 
Citation and Partition Map: 
In the bib excel analyzing tool, CD field is used in the old tag to find out the partition. For the 3939 
articles, the total number of citations is 94701. The .out file, .cit file, .coc file, .net file, .net file were found. The 
highest citation count is produced by the Edwards and the citation counts are 494. The top twenty citations are 
shown below table and in map. The mapping tool pajek is used for the partition map. The .net file, .vec file, .clu 
file are called from saved folder to the ‘Pajek’. By applying the Draw –Draw partition and Layers - In Y 
Direction the below partition map is created. The earliest publication comes on first and the next published year 
of article comes on down.  The earliest publication year in the earthworm research comes on top of the map (i.e) 
Darwin C (1881).  Next, the publication years and the citations are interlinked by the lines. The citations are 
partitioned in the order of Author, Year, Volume, and Page Number and in the last Source Journal are arranged. 
Table 10 
Citations 
 
S.No. Citations 
Citation 
counts 
            1 Edwards CA, 1996, Biol Ecology Earthwo 494 
2 Lee K. E., 1985, Earthworms Their Eco 354 
3 Bouche M. B., 1977, V25, P122, Ecol B Stockholm 179 
4 Curry JP, 2007, V50, P463, Pedobiologia 175 
5 Lavelle P, 2001, Soil Ecology 168 
            6 Jones CG, 1994, V69, P373, Oikos 167 
7 Bradford MM, 1976, V72, P248, Anal Biochem 166 
8 Lavelle P, 1997, V33, P159, Eur J Soil Biol 143 
    9 Brown GG, 2000, V36, P177, Eur J Soil Biol 142 
          10 Edwards C. A., 2004, Earthworm Ecology 136 
   11 Darwin C., 1881, Formation Vegetable 124 
   12 Frelich LE, 2006, V8, P1235, Biol Invasions 121 
   13 Scheu S, 2003, V47, P846, Pedobiologia 119 
          14 Bohlen PJ, 2004, V2, P427, Front Ecol Environ 110 
          15 Paoletti MG, 1999, V74, P137, Agr Ecosyst Environ 108 
          16 Chan KY, 2001, V57, P179, Soil Till Res 102 
          17 Hale CM, 2006, V87, P1637, Ecology 99 
          18 Bohlen PJ, 2004, V7, P1, Ecosystems 96 
          19 Hale CM, 2005, V8, P911, Ecosystems 95 
          20 Lanno R, 2004, V57, P39, Ecotox Environ Safe 95 
Image-3 
Partition Map using Pajek 
 
Findings and Conclusion:  
In the Authorship productivity, highest number of articles was developed by a three authors (i.e) 771. 
Highest number of publications that is 491 was produced in the year 2016. The awareness has been increasing 
among farmers about organic and using earthworm in the farming so this has been reflected to the earthworm 
research. In this present study, Most of the research society chooses the "Articles” to publish their researches. 
That is 3673 are articles. By the Application of Zipf law in the earthworm search, the “Soil” is a keyword used 
frequently of 526 times. The vermicomposting used soil has a lot of nutrition’s than in a normal soil. It has 5 
times more nitrogen, 7 times more phosphorus and eleven times more potassium. And it also increases the 
productivity of crops, improves the structure of the soil and yields more hygienic fruits and vegetables. 
Vermicomposting reduce the high usage of chemical fertilizer. And compare to the harmful pesticides, the 
earthworm’s vermicomposting gives the natural breath to the soil and crops.  
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